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(54) IC CARD USING FLASH EEPROM AND ITS WRITING METHOD 

(57)Abstract: 

PURPOSE: To obtain an IC card using a flash EEPROM 
and its writing method which can prevent reduction of 
system throughput at the time of continuous sector 
writing by providing write buffers of two sectors or more. 
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CONSTITUTION: This is an IC card 1 provided 
attachably and detachably in a personal computer, and 
constituted with a flash EEPROM 2 in which batch 
erasing and writing can be electrically performed, a 
condition control section 3 controlling operation and a 
whole condition of the flash EEPROM 2, a write buffer 4 
for writing data in the flash EEPROM 2, and a data bus 
switching section 5. Two sectors of a first write buffer 
WB0 and a second write buffer WB1 of a sector unit are 
provided in the write buffer 4, continuous writing data of 
a sector unit from the system side is temporarily stored, 
and written in the flash EEPROM 2. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The IC card using the flash EEPROM characterized by having the light buffer of said 
sector unit above by 2 sectors when it is the IC card which carries a flash EEPROM at least and 
writes in data per sector to said flash EEPROM. 

[Claim 2] The IC card using the flash EEPROM according to claim 1 characterized by performing 

the writing from said light buffer to said flash EEPROM to coincidence by 1 sector. 

[Claim 3] The IC card using the flash EEPROM according to claim 1 or 2 characterized by adding 

the light mask function to forbid writing in a unit smaller than said sector unit. 

[Claim 4] The IC card using the flash EEPROM according to claim 1, 2, or 3 characterized by 

preparing said IC card in a personal computer or a workstation removable. 

[Claim 5] It is an approach to write in the IC card using a flash EEPROM according to claim 1, 2, 
3, or 4. The write-in data of the precedence to said flash EEPROM are temporarily stored in the 
1st light buffer of the light buffers of said sector unit. Then, while the backward write-in data to 
said flash EEPROM are temporarily stored in the 2nd light buffer After writing the write-in data 
stored in said 1st light buffer in the 1st field of said flash EEPROM An approach to write in the 
IC card characterized by writing the write-in data stored in said 2nd light buffer in the 2nd field 
of said flash EEPROM. 

[Claim 6] It is an approach to write in the IC card using a flash EEPROM according to claim 1, 2, 
3, or 4. The data of the 1st field of said flash EEPROM are read to the 1st light buffer of the light 
buffers of said sector unit. After reading the data of the 2nd field of said flash EEPROM to the 
2nd light buffer furthermore An approach to write in the IC card characterized by writing the 
data stored in said 2nd light buffer in the 1st field of said flash EEPROM, and writing the data 
further stored in said 1st light buffer in the 2nd field of said flash EEPROM. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is applied to the IC card using the flash EEPROM whose 
fall prevention of the system throughput at the time of the continuous sector light is enabled in 
a personal computer or a workstation using the IC card which carried especially the flash 
EEPROM etc., and its approach of writing in about the semiconductor technology which used the 
flash EEPROM, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] In recent years, as a semiconductor memory of a non-volatile, a 
flash EEPROM is used, and this flash EEPROM has the fundamental structure of the same 
memory cell as the ultraviolet-rays elimination mold EPROM, and has the floating gate between 
the control gate of an MOS transistor, and a silicon substrate. 

[0003] This flash EEPROM is performed by impregnation of a hot electron like [ writing ] the 
ultraviolet-rays elimination mold EPROM, and elimination is performed like the full function 
EEPROM by the field emission from the floating gate. 

[0004] For example, such a flash EEPROM is carried on a plastic plate with the microcontroller 
which controls actuation of this flash EEPROM, is used as an IC card, and is prepared in the 
personal computer or the workstation removable. 

[0005] In the IC card which carried such a flash EEPROM conventionally, in order to prevent 
that a system throughput falls when taking the light time amount of a flash EEPROM, the light 
buffer for 1 sector is formed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if a sector light continues although it can 
respond to 1 time of a sector light since there is also no means by which consideration is not 
made, only the amount of 1 sector is as for a light buffer, and that a sector light is continuously 
performed in the above techniques accelerates the writing from a light buffer to a flash plate 
memory cell, the problem that the fall of a throughput becomes remarkable has arisen just then. 
[0007] Then, the purpose of this invention is to offer the IC card using the flash EEPROM which 
can prevent the fall of the system throughput at the time of the sector light which continued by 
having a light buffer for at least 2 sectors, and its approach of writing in, even when a sector 
light continues. 

[0008] The other purposes and the new description will become clear from description and the 

accompanying drawing of this specification along [ said ] this invention. 

[0009] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly 
explained among invention indicated in this application. 

[0010] That is, the IC card using the flash EEPROM of this invention is an IC card which carries 
a flash EEPROM at least, and when writing in data per sector to a flash EEPROM, it has the light 
buffer of a sector unit above by 2 sectors. 

[001 1] In this case, it is made to perform the writing from said light buffer to a flash EEPROM to 
coincidence by 1 sector, or the light mask function to forbid writing in a unit still smaller than a 
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sector unit is added, and especially an IC card is prepared in a personal computer or a 
workstation removable. 

[0012] Moreover, an approach to write in the IC card of this invention The write-in data of the 
precedence to a flash EEPROM are temporarily stored in the 1st light buffer of the light buffers 
of a sector unit. Then, while the backward write-in data to a flash EEPROM are temporarily 
stored in the 2nd light buffer After writing the write-in data stored in the 1st light buffer in the 
1st field of a flash EEPROM, the write-in data stored in the 2nd light buffer are written in the 
2nd field of a flash EEPROM. 

[0013] Furthermore, an approach to write in other IC cards of this invention The data of the 1st 
field of a flash EEPROM are read to the 1st light buffer of the light buffers of a sector unit After 
reading the data of the 2nd field of a flash EEPROM to the 2nd light buffer furthermore The data 
stored in the 2nd light buffer are written in the 1st field of a flash EEPROM, and the data further 
stored in the 1st light buffer are written in the 2nd field of a flash EEPROM. 
[0014] 

[Function] According to the IC card using the above mentioned flash EEPROM, and its approach 
of writing in Even when FIFO control performs light processing continuously by having the above 
light buffer by 2 sectors Since backward write-in data can be stored in the light buffer with 
which selector units differ while writing the write-in data of the precedence stored in the light 
buffer in the flash EEPROM The fall of the system throughput at the time of such a continuous 
sector light can be prevented. 

[0015] That is, since the method to which a system side sweeps out the data of a light buffer to 
a flash EEPROM with a FIFO method using the time amount which is not asserting the IC card is 
adopted, it can avoid actualizing the throughput fall by the side of the system at the time of a 
consecutive sector light. 

[0016] In this case, by being written in coincidence from a light buffer by 1 sector to a flash 
EEPROM, improvement in the speed of the transfer time can be attained, and dispersion in the 
elimination/write-in depth can be absorbed by adding a light mask function further. 
[0017] Since power consumption can be reduced and further mass information can be written at 
a high speed while being able to attain system-wide miniaturization, lightweight-izing, and thin 
shape-ization if it uses as an exchangeable secondary memory medium when this IC card is 
especially used for a personal computer or a workstation, the throughput as the whole system 
can be raised. 

[0018] Furthermore, after reading the data of a flash EEPROM to a light buffer, replacement 
processing of data which replace a field again and write the data of a light buffer in a flash 
EEPROM can be used good, when performing processing which manages the data of the sector 
unit in an IC card by the count of elimination / time amount, and is equalized. 
[0019] 

[Example] Hereafter, the example of this invention is explained to a detail based on a drawing. 
[0020] The block diagram showing the important section of the IC card using the flash EEPROM 
whose drawing 1 is one example of this invention, the outline external view in which drawing 2 
shows the IC card of this example, the outline external view showing the computer system for 
which drawing 3 R> 3 used the IC card, the timing diagram which shows light actuation of a 
sector unit [ in / in drawing 4 / the IC card of this example ], and drawing 5 are the explanatory 
views showing the replacement actuation flow of the sector unit in an IC card. 
[0021] First, drawing 1 explains the outline configuration of the IC card using the flash EEPROM 
of this example. 

[0022] It considers as IC card 1 prepared in a personal computer removable, and the IC card of 
this example consists of the flash EEPROM (2) in which package elimination and writing are 
possible, the state control section 3 which controls actuation and the whole of this flash 
EEPROM (2), a light buffer (WB0, WB1) 4 which holds temporarily the write-in data to a flash 
EEPROM (2), and the data bus change section 5 which changes a data bus electrically. 
[0023] System address signal SA is inputted into this IC card 1 from a system side, and system 
card enable signal SCEN as a control signal, the system output enable signal SOEN, the system 
write enable signal SWEN, and system register signal SREGN are inputted into it, and the system 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/03/29 



JP,07-226095,A [DETAILED DESCRIPTION] 



3/5 /<— v 



data bus signal SD can further be outputted and inputted. 

[0024] The flash EEPROM (2) has composition in which elimination which it has the memory cell 
structure which has the floating gate between the control gate of an MOS transistor and a 
silicon substrate, and the writing in every bit was performed by impregnation of a hot electron, 
and all bits bundled up by the field emission from the floating gate is possible. 
[0025] Memory card enable signal MCEN, the memory output enable signal MOEN, and the 
memory write enable signal MWEN which are sent out from the state control section 3 are 
inputted into this flash EEPROM (2) besides system address signal SA, and the memory data bus 
signal MD can further be outputted and inputted. 

[0026] The state control section 3 is a part which inputs system card enable signal SCEN from a 
system side, the system output enable signal SOEN, the system write enable signal SWEN, and 
system register signal SREGN, and generates the control signal to a flash EEPROM (2), the light 
buffer 4, and the data bus change section 5. 

[0027] As this control signal, memory card enable signal MCEN to a flash EEPROM (2), the 
memory output enable signal MOEN, and the memory write enable signal MWEN are generated, 
and a data bus control signal is generated by light buffer light clock signal WBWCLK, light buffer 
lead clock signal WBRCLK, and the pan to the data bus change section 5 to the light buffer 4. 
[0028] The light buffer 4 is a part which once buffers the data of a sector unit sent from a 
system side, and a part for 2 sectors of the 1st light buffer WB0 of a sector unit and the 2nd 
light buffer WB1 is prepared, the write-in data which follow each of these 1st and 2nd light 
buffers WB0 and WB1 for 2 sectors from a system side are inputted through the data bus 
change section 5, and it is stored temporarily. 

[0029] Light buffer light clock signal WBWCLK and light buffer lead clock signal WBRCLK which 
are sent out from the state control section 3 are inputted into this light buffer 4, and the system 
data bus signal SD between the exteriors and the memory data bus signal MD between flash 
EEPROMs (2) can be outputted and inputted. 

[0030] For example, the write-in data of precedence with which the write-in data of the 
precedence to a flash EEPROM (2) are stored in one 1st light buffer WB0, and further backward 
write-in data are stored in the 2nd light buffer WB1 of another side, and are stored in the 1st 
light buffer WB0 at the time of this backward data storage are written in a flash EEPROM (2). 
That is, even when the system side has accessed IC card 1, it has composition in which a light is 
possible from the vacant light buffer 4 to the flash EEPROM (2). 

[0031] The data bus change section 5 is a part which changes a data bus based on the data bus 
control signal from the state control section 3, the system data bus signal SD inputted from a 
system side is assigned and stored in each of the 1st and 2nd light buffers WB0 and WB1, and 
the memory data bus signal MD from a flash EEPROM (2) is outputted to a system side. 
[0032] As shown in drawing 2 , each IC of a microcontroller 7 and the light buffer 4 which 
consists of two or more flash EEPROMs (2), state control sections 3, and data bus change 
sections 5 is carried on the plastic plate 6 of one sheet, these loading components of each other 
are connected by internal wiring and wiring on a plastic plate 6, and IC card 1 constituted as 
mentioned above is electrically connected to the connector 8 further for the connection by the 
side of a system. 

[0033] As shown in drawing 3 , it can be used as a secondary memory medium of various 
systems, and such IC card 1 is drawing 3 (a). It is the system which is equipped with IC card slot 
and equipped with IC card 1 which contained the flash EEPROM (2), and is the example used for 
the note type personal computer 9 which considered the I/O device as the keyboard and the 
display. 

[0034] Moreover, drawing 3 (b) IC card 1 which contained the flash EEPROM (2), and the floppy 
disk drive in which a floppy disk is inserted are built in, and it has become the desktop type 
personal computer 10 which can memorize information to the flash EEPROM (2) of the floppy 
disk as software, and IC card 1 as hardware. 

[0035] Furthermore, drawing 3 (c) IC card 1 which contained the flash EEPROM (2) is inserted, 
and it is the pen portable type personal computer 11 which considered the I/O device as the 
input-only pen and the display, and such IC card 1 is applied to various kinds of computer 
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systems, such as portable, and is used in the large range. 

[0036] Next, an operation of this example is explained based on the timing chart of drawing 4 
about the light actuation to a flash EEPROM (2). 

[0037] First, if a sector light transfer occurs based on system address signal SA after command 
light actuation occurs from a system side, synchronizing with it, system card enable signal SCEN 
and the system write enable signal SWEN will be in an active state. 

[0038] And it is made to synchronize with this system write enable signal SWEN, and the data of 
the 256 W parts of a 0 to 255 bits sector unit are once buffered in a light buffer with the system 
data bus signal SD. 

[0039] In this case, the data of the 256 W parts of the sector unit of the precedence to this 
flash EEPROM (2) are stored in one 1st light buffer WB0 through the data bus change section 5. 
[0040] Then, in the active state of memory card enable signal MCEN, the data of the precedence 
stored in this 1st light buffer WB0 are synchronized with the memory write enable signal MWEN, 
and are written in a flash EEPROM (2). Thereby, it can be made to be able to go via the 1st light 
buffer WB0, and the write-in data from a system side can be written in a flash EEPROM (2). 
[0041] When a sector light transfer occurs continuously at this time, for example, FIFO control, 
as a broken line shows, the data of the 256 W parts of a sector unit are once buffered in the 2nd 
light buffer WB1 of another side, and it writes in a flash EEPROM (2) after that 
[0042] Since the write-in data from a system side can once be stored in the vacant light buffer 
4, this data can be made to be able to separate with access from a system side and it can write 
in a flash EEPROM (2) by this even if a sector light transfer occurs continuously, the throughput 
down at the time of the continuous light transfer is avoidable. 

[0043] Then, drawing 5 explains replacement actuation of a flash EEPROM (2). For example, as 
shown in drawing 5 , it should have two flash EEPROMs (2a, 2b), and the 1st light buffers WB0 of 
a sector unit and the 2nd light buffers WB1. 

[0044] First, the data of one flash EEPROM (2a) are stored in one 1st light buffer WB0, and the 
data of the flash EEPROM (2b) of another side are further stored in the 2nd light buffer WB1 of 
another side. 

[0045] Then, the data stored in the 2nd light buffer WB1 are written in one flash EEPROM (2a), 
and the data further stored in the 1st light buffer WB0 are written in the flash EEPROM (2b) of 
another side. 

[0046] Thereby, the sector data in a flash EEPROM (2a, 2b) can be replaced using the 1st and 
2nd light buffers WB0 and WB1, and this replacement processing is used when performing 
processing which manages the sector unit data for example, in IC card 1 by the count of 
elimination / time amount, and is equalized. 

[0047] Therefore, by forming the 1st and 2nd light buffers 4 which buffer temporarily the data of 
a sector unit sent from a system side according to IC card 1 of this example Even when 
performing the continuous sector light transfer, while writing the write-in data of the precedence 
stored in one light buffer 4 in the flash EEPROM (2) Since backward write-in data are storable in 
the light buffer 4 of another side, the throughput fall by the side of the system at the time of the 
continuous sector light can be prevented. 

[0048] Moreover, when performing processing which manages the data of the sector unit in IC 
card 1 by the count of elimination / time amount, and is equalized, the replacement processing 
which used the light buffer 4 can apply good. 

[0049] Furthermore, power consumption can be reduced, while not rotating disks, such as the 
conventional floppy disk, and being able to attain system-wide miniaturization, lightweight-izing, 
and thin shape-ization like this example, when IC card 1 is used as an exchangeable secondary 
memory medium in a computer system. Furthermore, since mass information can be written at a 
high speed, the throughput as the whole system can be raised. 

[0050] In addition, in this example, if the counter 12 which it starts [ counter ] from the address 
of arbitration and generates the internal address in IC card 1 is built in when transmitting the 
data of a sector unit to drawing 1 , as a broken line shows, a wrap around transfer can be carried 
out from the address of the arbitration in a sector. 

[0051] As mentioned above, although invention made by this invention person was concretely 
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explained based on the example, it cannot be overemphasized that it can change variously in the 
range which this invention is not limited to said example and does not deviate from the summary. 

[0052] For example, although the case where made the flash EEPROM (2) and the light buffer 4 
become independent, and they were formed about IC card 1 using the flash EEPROM (2) of this 
example was explained It is also possible for this invention not to be limited to said example and 
to build in a light buffer in a flash EEPROM. In this case, by adopting the method which performs 
the writing from a light buffer to a flash EEPROM to coincidence by 1 sector, improvement in the 
speed of the transfer time can be attained further. 

[0053] Moreover, Si02 by dispersion in writing/elimination depth for every memory cell of a flash 
EEPROM (2) In order to prevent membranous insulator layer destruction, it is also effective to 
add the function which carries out a light mask in a unit smaller than a sector. 
[0054] Furthermore, without preparing in [ else / in the case of building in IC card 1 ] an IC card, 
it is made to become independent of an IC card, and the control circuit of a flash EEPROM (2) 
can also be prepared in a system side. 

[0055] Moreover, although this example explained the case where the light buffer 4 was formed 
by 2 sectors, since cache processing can be made to perform when it has the light buffer of 
three or more sectors, for example, waiting for a light can be lessened further. 
[0056] Although the above explanation explained the case where invention mainly made by this 
invention person was applied to the IC card used for the personal computer which is the field of 
the invention, it is not limited to this and can apply widely about other computer systems, such 
as a workstation. 
[0057] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing 
among invention indicated in this application is explained briefly. 

[0058] (1) Since backward write-in data can be stored in the light buffer with which sector units 
differ while writing the write-in data of the precedence stored in the light buffer by having the 
light buffer of . sector unit above by 2 sectors in the flash EEPROM, the fall of the system 
throughput at the time of the continuous sector light by FIFO control is prevented, and it 
becomes accelerable [ the light time amount when seeing from a system side ]. 
[0059] (2) . above (1) When setting and performing the writing from a light buffer to a flash 
EEPROM to coincidence by 1 sector, improvement in the speed of the transfer time is attained. 
[0060] (3) . above (1) It sets, and since dispersion in the elimination/write-in depth can be 
absorbed when adding the light mask function to forbid writing in a unit smaller than a sector 
unit, prevention of the insulator layer destruction by dispersion in this writing/elimination depth 
is attained. 

[0061] (4) . above (1) Since power consumption can be reduced and further mass information 
can be written at a high speed while being able to attain system-wide miniaturization, 
lightweight-izing, and thin shapeHzation, since it can use as an exchangeable secondary memory 
medium when setting and preparing an IC card in a personal computer or a workstation 
removable, improvement in the throughput as the whole system is attained. 

[0062] (5) . above (1) In setting and performing replacement processing of data for the data of a 
flash EEPROM using a light buffer, application becomes possible good at the processing which 
manages the data of the sector unit in an IC card by the count of elimination / time amount, and 
is equalized. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the important section of the IC card using the flash 
EEPROM which is one example of this invention. 

[Drawing 2] It is the outline external view showing the IC card of this example. 

[Drawing 3] It is the outline external view showing the computer system which used the IC card 

of this example. 

[Drawing 4] It is the timing diagram which shows light actuation of the sector unit in the IC card 
of this example. 

[Drawing 5] It is the explanatory view showing the replacement actuation flow of the sector unit 
in the IC card of this example. 
[Description of Notations] 

I IC Card 

2, 2a, 2b Flash EEPROM 

3 State Control Section 

4 Light Buffer 

5 Data Bus Change Section 

6 Plastic Plate 

7 Microcontroller 

8 Connector 

9 Note Type Personal Computer 

10 Desktop Type Personal Computer 

I I Pen Portable Type Personal Computer 
1 2 Counter 
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[Drawing 1] 
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[Drawing 4] 
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(54) 77^>aEEPROM^^fclC*-H^^f^*fe 



(57) [mmi 

h ©fiT^KJt-C* 57^-^>*EEPRO MSffll* ft: 

[«JSE] ^ - y ^ Jl/ n > e ^ - 3? tc»JRpTffi«cHW 6 

#a*DUBa^7r>aEEPROM (2) <h, CCD? 
7r>aEEPROM (2) CDttfffcct^ftOtRffiiW 
®§B3£, 77r>^EEPROM (2) 

6 Oil^T -5 -fe * £ ijiftCDg * 7^ - £ B$fltyC tS 

ttstvr* 77*;^eeprom (2) *c#*i&*;h, 



(51) IntCL 8 

G 1 1 C 16/06 

B4 2D 15/10 

G 0 6 K 17/00 



Vpp - 
SA- 



SCEN 
SOEN- 
SWEN 
SREGN 



SD - 



[ C Ttr - V 



7-7? *> j. BE PROM 



MCEN 



MOEN 



MWEN 



WBWCLK, WBRCLK 



12 



Vpp 

Address 



C /CE 
■C/tE 
•C AG 



Data 



W » ff 




WB0 




WBt 



MD 



I C*7- Ft*ot, 15137 7 'r^aEEPRO 
MK*t L/ "C -fe * ^ftrr- £ OS^iA^^rtf 5 9& 
tc, lifriB-fe 7-/ F^s> 7T*2-te*#$T'£U: 

E E PROM^CQ##iA^£ 1 t^^^WWT^Ci 
i^Ffti -T -Sit 1 SStt© ^ 7 * > * E E P R O M£ 

£/cte2§Bi£<D7 7 ^v-^E E PROMPT 
Bl^cl C*7- F. 

EPROM^fflUc I C27-F. 

S/*EEPROM*fflt^ I C27-F<D»Si&#*ffit? 

#iA^~#£MB^^£#(4£>^ 

<D*1 7-f Mv7rK- ffStfKCtgffiU «i,>T"f«a7 

^ * >^ E E P ROMltCM^-^m^m^iL^v"- 2% 

^1 F^-v 7 75tt^3ftTC>&<a&#7 r -** 
lulB ^ 7»r>^EE PROM©® 1 ««CC#&i&A,ft:« 

f 5 - £ ^mrlB 7 7r>aEEPR OMOI 2 

^EEPROM«rffl^ I C*7- FCDS^i^^C 

££?iiffB42^£*fe<D7^ F^?77©^ ^©117^ 
FA^rCCic^ttiU 3&CCfuBB7 7 3>i'.*EEPR 
O MOjg 2 WMOt- % &n 2 7 A F * y ? r CcR* tH 

L,fc»frc, abb* 2 7 -y hy^^TtcfiMShrc^f 

-2*mm7 7 yS/*EEPROM<D*l ««*C»#ii 

- * £ff?fS7 7-r>iEEPR OM©^ 2 
£?C££^»£-f & I C*7- F 

[0 0 0 1 ] 

[ j8*±©Mffl»» ] 777i/^EEPRO 
±#tpJtB<tSn^7^ 5r^aEEPROM*»^ I C 



(2) #M¥7-2 2 6 0 9 5 

2 

Ffe<fcV*co»*ii^^{cjiifflL/r#^&JSJBcc 
[0 0 0 2 ] 

"C. 77r^EEPROM*iffll^hSJ: J 5Ka-or 
£T*>9. C©77^>^EEPROM^ *51-»?H5fe 
ME PROM<h[5jG^^ey 42/!/<D^Krt£iS4WU M 
OS F^>>?X^C0r2> F D — Jl/£*— hi5/'J3 >3§1K 
[fflK:7P-fw >^h^otl^ 0 
10 [0 0 0 3] C(Dy 7 '^VaE E P R OMtet, 

*ij(6i^K?H*SEPROM<i;Biacc^!7 F-X-U^ Fa> 
<D£A«Cj;!3frfc>ft. */tSiti7^7r>f^3>E 
EPR0M<b|5l©C7P-f ^ Fj&>&<7)«SMS 

[0 004]/cii(t CW5ft777i/AEEPR 
ONUS, CQ77^>^EEPR OM©i^^SlfflIt ^ 
7>f^P2>hn-7ii^C77^f^ £>SS±tcJg 

20 6*iTi,*4. 

[0 00 5 ] fie*. c©J:5ft:7^5r->*EEPROM 
*JS»L/c I F*C*5l>t« % 77-r>^EEPR 

OMCD7-Y FB#^^^-5CitCcfcO^Xf*A^;b-^ 

[0 0 0 6] 

l @<ehz*#7^ Ffc*rurtt*fier#4 4><0 
£0. -te*#7>f FsWfiK-r*^ i^&c.x;U-7*y F<D 

[0 0 0 7] *CT, *ft?8(OBfl«JW. 42**7^ F# 
i*tfrrS<fc5fc:t§&Tfe, 4>ft< £fc24z#*4*G>7-f 

f^ y77 ^f#oc i cc^ o r is^o/t-fc ^ £7 -r f b# 
cd^xt-a^^-^'^ F©ffiT*B8±^*c£#"C#£ 
77 >r>^EEPROM»fc I C^7- F*?*^© 
40 #*ii**S*««-r*cifc*«. 

[0 0 0 8 ] *«|8(OBJIBft:e»CXCC-€-cr)ffe(OBKli»fa 
3rj«M»», *|H3^©SBifi4ff<J:iy«^iaffi*^9He>*>CC 

[0 0 0 9] 

[0 0 10] T«C*5%, $»77-r>^EEPRO 
M*ffll^c I C*- F«, ^<H77r>^EEP 
50 ROM£j§WT4 I FT*oT\ 77V>aEE 



3 

P R OMCt^LT -fe 5* Z^tftX'?— 5 

[0011] fijie^ i*^-;77^677 

-^aEE PROM^©S*i£#* 1 -tz^ *$*EJII5K:fr 

[0012] *JSB© I C27- F©#*ii**ffi 

;<7 7T«cHea4ScS»l t Kl»T77?^aEEPR 
^3ntl^ftMf-^?:77^>*EEPRO 
M©lg 2 ««tc 3£ jA 4> © tr * 6 . 

[0013] 5 6tC, *Jfe?B<Z>ffi(D I C*7- F©»S& 
frfimt* ^^yi/aEEPROMCSlfiiftDf-^ 

7r«:R#fcHU 3&tC7 7vJ/aEEPROMCE)S2 

SI2 ^-f h;<7 ^TJClftlWSn-Cl^f 8 -^*^^ ^> 
^EEPROM^lWcf^ii^ S^CClfl 1^<Y 

ROM<D»2««te»*i&i*fc©-C**. 
[0014] 

C^ffl] »ELfc7 7 aE E PROM%fflCifc I C 
±<D5 4 h'*v7-r&tt*.P>tiZC±tcJ:i). FIFO 

r>aE E PROMte8*i&A/C^S<fc# 

[0 0 15] t^t)^. tsx^&m&l C*7- F*T*F 
Yrty? Z&V 5 vl/^E E PROM^tH^ 

[o o i 6] ccom^c, i^zzftmmtztj F/<* 

7r^677-r>a EEPROM^ME^n^CitC 



(3) WIH¥7 -2 2 6 0 9 5 
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[0 0 17]»K, CCD I C^7- F^/S-V 7";l/n>t* 

[0018] Se>GC k 777^aEEPROM0f-^ 
10 *7-fh^v77 (C^^fffl LfcftCC, WtffiJ** A*l» 

X.T^>f h^777©f-^S779^aEEPROM 

-So 

[0019] 

[ 0 0 2 0 ] 0 1 »**93cr>— HJfc«"C* S ? ^ * ^ 
20 EEPROMfcffi^fc I C*7- FCD^gp^^f rfxivZ 

m, M2 \z#$m0t<D i ctj- F*^-r«ws*i«H. a 

H4tf*HSIlWO I CJj- FKlfcttS-te^ 
^ HW^*^-r^-YA^ + - K H5WIC 
27- F(c*5tt-&-fe^^#ffi©«; ^U-^ftffi^n-*^ 

[0 0 2 1 ] *-T, Hl(Cj:D*IIJSW©^^f ^*E 
EPROM*flH*ifc I C#- F©«l6fllja*»gBT£. 
[0 02 2 ] C*- Ftt. fc<fc*fctrC-y 

30 ^Jl/a>tr*-^CC»JR?ItBtcRW6ti-S I C27-F 1 

V*EEPROM(2) i, CCD77r>aEEPRO 

m (2) <DMrEte£u i ±&*Mm?&w&mm$3t. 

77^>aEEPROM (2) ^CD*^iA^-r-^€r— 
W9K«P!ft57^h/^7 7 (WB0. WB1) 4 

[0 0 2 3] COICXJ-KlKtt, v'^T'Affl'J^e^ 
40 tO A* - F Y *-^fi^S C E N, '>XrA 

*-:7Jl/fI#SWEN, ^*r-AU^*£fi#SRE 

Affi^rpJtB^fc^t^s. 

CO 0 2 4] 775^aEEPROM (2) fcii 
JiMOS h^>i?X$<Dzi> F P-;l/y— F£>";=i> 

*^ Fxu^7 hp>©aAKJ:0 1 tr > F«£>§ 

50 ttfflcciD^t:^ Fco— gufc?fi*3&snIte«c«fiS;i3tcr> 



n^ 0 

[0025] C©77-r>^EEPROM (2) tCti, 
^fA7 FU^ft^SA^ffeSC, t^ftjagi5 3*>>6^ 

T-Jh^f h-f^-^HI^MOEN, * 'J ^ -<f F 

*-:/;i4I^MWEN^A;b£ft, S ^Gcy^';^-^ 

ft-stM D 3&« Affl* nJffi i ft ^ t t > £ . 
[0 0 2 6] tR«fflfflW3tt, ^^f-AffliJ^60^^T- 

ff-SfSWENL ^fAU^^fif SREGN*A* 
It, 77-r>^.EEPROM (2) v 7-/ 

[0 0 2 7] C<DfflWfm*k±LXU. 77";VaEEP 
rom (2) fc*r-r*y^y/7- FV*-:/;Hi#MC 
EN, ^^yr^h^^F^^^^fl^MOEN, y 
^V7^h-f^-^i^MWEN^^ ZLt^yJ 
h'*y7 r 4$CttLXte> 7-f h^^7?7^h^n^ 
^{f-^WBWCLK, ^4 U-F^H^ft 20 

WBRCLK, 3&GC^-*^;*tt#S5CC#.Lr« 

[0 0 2 8] ^ M^77 7 4it ->X7-A»>e»5i6 

mreib*y. ^i ? ^te^i7^h^^77WB0i 

l27^h^^77WB102i2^^^6n, t 
<D2*fe^£5K>lfil , S27^F^^77WB0, WB 

tt»3*i&. 30 

[0 02 9] C(D^ A b'i v 7 y 4tCfcfc, !A^(lffllSi53 

WCLK, 7-fh^^77'J-h^n^iWBRC 

i-^SD, 77-r>iEEPROM (2) £<Dffl©y* 
y^-^^xM^MD^AHi^pIllBi&^TCiS. 
[0 03 0] fciitf. — 7?<D^1^-T F^VtWB 
0CC, 77^r>^EEPROM (2) CCjEt"r SjfefTO* 
3 6 

5&W<DS27^ h^*->7 7WB HCtSi^n, COf£ 40 
?fOf r -^f8«^K: 1 Sl7^F^?77WB0Sc»» 
SntTl* 55tff <D#*jA^f s - drj&s^ 7V>^EEPR 
OM (2) -T&fefe* ^*-rAflfl*s I 

^F^77 7 4W77-r>^EEPROM (2) 

[0 0 3 1 ] ^-^XWSfflSSii, tBBfW«ilI8l53 3!P6 

T^AT^-^^^ff-^SD^l , 8270^f77W 50 
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bo. wb lo^n^nccsjo^renrtsjft^n, * 

/c77-r>^EEPROM (2) frt><DJ*:V? : -&rt 

So 

[0 03 2] W±©<fc5«:fl|JSE3n-S I C*7-F IK, 
±tc. «»fi©:7^**^EEPROM (2) , tKJISSU 

[0 03 3] C©J:5& I F 1 fctiffl3 

rSC:<b3&S"C* % 0 3 (a) fri[ C^-FXP^ F £<f 
77r>»EEPROM(2)4rtllyfcIC*- 

[0 0 3 4] B3(b)U, 77r>aEEPRO 

M (2) IrrtiL/cI C#-F li 4 7n?t-f^ 
*#s#A3ft5:7a ? fcf-f-f^^K^^WIU 

V7F^xTi:U(D7P7t , -f^^i 4 '>-F9 
^TiLtO I - K 1 <T>7 7?'>aEEPR OM 

(2) CcWffl^iBttr&S^^ F y7%4-?rt-Vir 
;^>t^-^i 1 0 iftoWS. 

[0 03 5 ] 3 M3 (c) 5S, 77r>»EEPR 

OM (2) *rtjBUfcIC#--Fl*J*AU AttttH 
K* A2>«8^ J: ^ * :7 W £ b * 
zf)i>$>(7'^vi->iziist:^~~$ i i-c*t), 
5ft I C*7- F ltt8!Wffla4r©SS<D=2>fA-^^ 
* accjSJS 3 nr Ec^BHTttiS ft £ «fc 5 tc ft ~> x 

[0 03 6] ^iC, 5t^g»WDfEIB*COl>"C % 7 ^ ^ u 
aEEPR OM (2 ) ^<DU hmWC-D^xm^CDZ 
>f^>^t- F(C»-5l»TSW!TS. 

[0 03 7] Jf, ^>^fA7 Fl/^S AtCl^li 
i/^ ^Afflict 5 F^-Y FttfW«^Ofc»«c 

- ^fl-sf- SWEN #rStttt» £ ft £ o 
[0 03 8] ^Lr, CCDi/^7-A5-< F -Y*-^Mf 
-^■SWENCCEIJHStfT, ^^A-r-^^^ff-^S D 

^#i|i{i<D2 5 BWftOr*-^*— fir*? 7 7 'J >^T 

So 

[0 03 9 ] C<Z>»^(C, C©779VaEEPROM 
(2) (C»T55tetT<3D^i?3r#ffl[02 5 6W5}©f-^ 

F^sr7yWB0tC*Stt3tl« o 



(5) 

7 

[0 04 0] C<0»1 ^4 Yrt? 7 rWBOtC 

;Wf#MCENOrSi*t«8(c*jt^-c. y^y^-YF-f* 
-7^MI#MWENtel5IJ»3tfr77 -r>^EEPRO 
M (2) CC#*j&tf. C*UCJ:*K ->^AffirJ^£<DS 

t77>r>^EEPROM (2) tc»#i&tf £ £#"C# 

[0 04 1 ] CCD££, fciiUiF I FO*Wc<J;oT 

^$&*)fcm5<bmz ^a 1 cc-fe^^m 

&CD2 5 6 W^OD^-**— r U -ecD 
i77r>^EEPROM (2) iC#^jAt? e 
[0 042] CtiKl<tO. TctTLmkLX-tefZ-r-t b 

^^^f-Afiij^eor^-fexi^Si^-^T^ ^ ? s^e 

E PROM (2) 5 <D"C, jfiRl, 

t#£ 0 20 

[0 043]iW, 77'r>AEEPROM(2)© 

^-r^^Cc, 2l©77>r>^EEPROM(2a 1 
2b) ■te^flMSt©*! 7-/M?77WB0, 0 
2^-f F/^7tWB 1 i^rlA/c^Oit^ 

[0 04 4] £*T, -55f©77r>aEE PROM (2 
a) (D?*-**— Jj(DWil 4 F^^77WB0iCW 
U 3&teflfc#<D77 9^~EEPROM (2b) 
-^^M©S2 7^f My7rWB HcfMfrr*. 

[0 04 5]-fc<Z>«, »2 7-/h^?7 7VBlKtS» 30 
3ntt»$f-$*-*©777^aEEPROM (2 
a) Zhtcmi =t4 h^97rWB0iCtg 

^£nTl>&7 r -££ftfcG'CD7 7 ? i^E E PROM 

(2 b) 

[0 046] cntCctD, Hll, S27>fF^->77W 
B0, WBl*ffll^77r>*EEPROM(2a, 
2b)rtM^^f-^^AIlii^£:im, CCD 

fT5i*ft^ectt«stiS. 40 

[0 04 7]fi£-?T, ^XWDI C#- F l«CJ:*i 
— mmttt^yyr »J>n^lfcJ:CM2(7)7^ Fa? 

^774^6n^cita^ ajftL/c-fe^^ 

tcttSWSIiTliajttfOWSii^f 5 - ££7 7 E 
E PROM (2) fc#*j&A,rt>££*(C, fgffQS^T 

h teT*i»jtr a c £ #r s a . 50 
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[0 048] ate, I c#- F 1 rtco-fe^^^ficDr- 

#&i'(C, F/^77 4£m*fcy 7°U- ^Sfffl;^ 

[0 0 4 9 ] ££>fc, IC*-F1 
4 3 t * ~ £ 7* A Cc *j W £ oltBJtclilB&KttfflE 

[0 0 5 0 ] ft*5, *3Qfi0dfC*il>T. fcii6ffllK 
lWrFU*&£^3i*£27^>*l 2*rt»-r4i«, 
[0 0 5 1 ] fiLfc, **98#fcJ:^rft:3tifca?B«:ll 

[0 05 2 ] fciittf, *IB»«CD7^^^aE EPR 
OM (2) I C/7-F 1 6COl*TK, 7??J/ 

^EEPROM (2) i-7>(F^5»774 Sr&tflS-tfr 
K^fcW^tc-pl^r Bill **W«Bff^l6W(c 

EEPROM<D*ccrtBj*rsci*>"5itBr*D, c<om 

^tc 7-f h^^77J& s 677-^>aEEP ROM^©i 
[0 0 5 3] it ft, 77V>^EEPROM (2) CD^ 

[0 05 4] S^tC, 77-/-/aEEPROM(2)0 

fsmmWA. 1 - f 1 fcrtjK-ratB^cDflkec, i c 
FrttcKwrcc 1 F^eaasESiiT^f- 

AMteMW5c£fcnJ^r*S. 
[0 05 5] 3Sfc, *Sltt«-C6i, M?774*s 

2-fe^^»KW6n**'&{c'oiirittKL/yt3W. 

J: 0 — »d># < T £ c <h^-e# 6 „ 
[0 05 6] M±(DmWT^ LtT*»9B#CC J: r> 
tft Snfc»9B=S:^CD*iJffl»»r * S/^"- V 7";l/ 3 > f 

^-^ccffli^ena i c^7- F^^fflbfc^cco^r 
T - 3 > ta £ cd ffi <d 3 > tr * - $ u 7, T a k o t » r fc 



(6) 



[0057] 

[0 0 5 8 ] C1).^^^^S^^^ h^77*2^^ 
l>4jfetf©»*ii*7 3r -^*^7 r>aE E PROM&C 

[0 0 5 9 ] C2).f?iaa) CCb^T. f^h^^T* 
<E>^^ 7i/aE EPROM^itM^r 1 
Bfic tf 5 m^c l6jSi#m©lSiSf fc*« pj|6 <t & & . 

[0 0 6 0 ] C3).WIE(1) Kte^T. -iz*' 9 >h 

# fc <fc *3WH«liW©l»±3^«B i tt 

[0 0 6 1 ] C4).f»ri2(i) cc*h»t* ic*-f*a- 

[0062] c5).Bfriea) ccte^-c, 775^eep* 
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[0 1 ] **IH<D-HJ6Wr*S7^^^*EEPRO 

[02 ] ^uss^i© lex- K*^-r»wtt«ia-c*> 

-So 

[03] *HJ6W© I C#-F*fi^lvfc:a>tr*-# 
[04] ;$SIS6#1©I Cjfc-FOCfcttfcHz^^ti©^ 
[0 5] *i£S6«<D I C^7- Ffcfctt£^# 

1 IC27-F 

2. 2a, 2b 77r>^EEPROM 
3 ttMMflPSIS 

5 f-^^U^M 
6 

7 7^PP>FO-7 

8 

9 h ^-T ^V^-y^;l/n>e^-3? 

1 0 h W v^;i/n>tfa — ^ 

1 1 ^>#-^^;i/df-f ^-y^ji/=i>f 

12 *7^>£ 



[01] 



[02] 



HI 2 



Vpp- 

sa- 



ISM- 

SWEN 
SRBGN 



SD - 



7?? i/^EEPROH 

2— r 



KiBiHas 



1 



MOEhT 



MWEN 



WBWCLK. WBRCLK 



1* 



Adiras 



— c >W 







WBO 


B 35 




WB1 



■5 -f !"< v P t 



MD 



EIEIE2E2 

□□□□ 



□□□EH — 4 
7 




,6 



(8) 
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G 0 6 K 19/07 



*«»/Jv¥rt±**W5TB20#l^ 0 

C72)«ffl# Sfilb IS 

mMtS/J^rU±**Wr 5 TB20S 1 # 0 

C72)«w* asp +m+ 

mMfM^m_h7KW5T@2osi-^ s 

SeSxjI/ • xx * T4 • i>y^7'i>^ 

*3S»/h 5 Frl3±**Wr5TB20»l# H 
AlSx;U - xx - T ^ • x>i/xrij>^ 



f i mmTmrn 

G 1 1 C 17/00 3 0 9 F 

(72)»W# SB 

m^tP/h 3 FTf7±7K*Wr5T§20Sl-^ 0 
Slfix;!/ • xx • y 4 * x>yxr y > ^ 

«ffl»/J^¥r6±7k*«T5TB2(«l# B 

^@x;l/ - xx • ~7 4 - x>i^r,r y > ^ 

(72)1688* FIB ZS 

mM*s Wrfj±**w 5 Ta 20S i ^ b 
auax;i/ • xx * y-f * x>yxr y >^ 

»^jr[KfllffirUFSK^ffliar292»ifi t* 
S^ttBiajf^f^Y^njiu^ ha-^ 



